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This article presents the design and implementation of a software tool, PROXIMUS, for 
error-bounded approximation of high-dimensional binary attributed datasets based on 
nonorthogonal decomposition of binary matrices. This tool can be used for analyzing data arising 
in a variety of domains ranging from commercial to scientific applications. Using a combination of 
innovative algorithms, novel data structures, and efficient implementation, PROXIMUS 
demonstrates excellent accuracy, performance, and ... 
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3D models of millions of triangles invariably repeatedly use the same 12-byte unit normals. 
Several bit-wise compression algorithms exist for efficient storage and progressive transmission 
and visualization of normal vectors. However such methods often incur a reconstruction time 
penalty which, in the absence of dedicated hardware acceleration, make real-time rendering with 
such compression/reconstruction methods prohibitive. In particular, several methods use a 
subdivided octahedron to create I ... 
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We propose a formulation of the Decision Tree learning algorithm in the Compression settings and 
derive tight generalization error bounds. In particular, we propose Sample Compression and 
Occam's Razor bounds. We show how such bounds, unlike the VC dimension or Rademacher 
complexities based bounds, are more general and can also perform a margin-sparsity trade-off to 
obtain better classifers. Potentially, these risk bounds can also guide the model selection process 
and replace traditional prun ... 
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This article presents the design and implementation of a software tool, PROXIMUS, for 
error-bounded approximation of high-dimensional binary attributed datasets based on 
nonorthogonal decomposition of binary matrices. This tool can be used for analyzing data arising 
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Wireless transmission of a single bit can require over 1000 times more energy than a single 
computation. It can therefore be beneficial to perform additional computation to reduce the 
number of bits transmitted. If the energy required to compress data is less than the energy 
required to send it, there is a net energy savings and an increase in battery life for portable 
computers. This article presents a study of the energy savings possible by losslessly compressing 
data prior to transmission. A ... 
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The best schemes for text compression use large models to help them predict which characters 
will come next. The actual next characters are coded with respect to the prediction, resulting in 
compression of information. Models are best formed adaptively, based on the text seen so far. 
This paper surveys successful strategies for adaptive modeling that are suitable for use in practical 
text compression systems. The strategies fall into three main classes: finite-context modeling, i ... 
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Profiling can accurately analyze program behavior for select data inputs. We show that profiling 
can also predict program locality for inputs other than profiled ones. Here locality is defined by the 
distance of data reuse. Studying whole-program data reuse may reveal global patterns not 
apparent in short-distance reuses or local control flow. However, the analysis must meet two 
requirements to be useful. The first is efficiency. It needs to analyze all accesses to all data 
elements in full-size ... 
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Probabilistic, or randomized, algorithms are fast becoming as commonplace as conventional 
deterministic algorithms. This survey presents five techniques that have been widely used in the 
design of randomized algorithms. These techniques are illustrated using 12 randomized 
algorithms— both sequential and distributed— that span a wide range of applications, 
including:primality testing (a classical problem in number theory), interactive probabilistic proofs 
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We introduce exponential search trees as a novel technique for converting static polynomial space 
search structures for ordered sets into fully-dynamic linear space data structures. 

This leads to an optimal bound of 0(&sqrt;log n/log log n) for searching and updating a dynamic 
set X of n integer keys in linear space. Searching X for an integer y means finding the maximum 
key in X which is smaller than or equal to y. ... 
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